Optimal conditions for hybridization with oligonucleotides: a study with myc-oncogene DNA probes.
We present a study on the refinement of filter-hybridization conditions for a series of synthetic oligonucleotides in the range from 17 to 50 base residues in length. Experimental conditions for hybridization and the subsequent washing steps of the filter were optimized for different lengths of the synthetic oligonucleotides by varying the formamide concentration and washing conditions (temperature and monovalent cation concentration). Target DNA was immobilized to the nitrocellulose filter with the slot blot technique. The sequences of the synthetic oligonucleotides are derived from the third exon of the human oncogene c-myc and the corresponding viral gene v-myc and the G + C content was between 43 and 47%. Optimal conditions for hybridization with a 82% homologous 30-mer and 100% homologous 17-, 20-, 25-, 30-, and 50-mers were found to be a concentration of formamide of 15, 15, 30, 30, 40, and 50%, respectively. Optimal conditions for washing were 0.5X standard sodium citrate (SSC) at 42 degrees C for 2 X 15 min. The melting temperature for these optimal hybridization and washing conditions was calculated to be up to 11 degrees C below the hybridization temperature actually used. This confirms that the duplexes are more stable than expected. The melting points for 17-, 20-, and 30-mers were measured in the presence of 5X SSC and found to be 43, 58, and 60 degrees C, respectively. Competition between double- and single-stranded DNA probes to the target DNA was investigated. The single-stranded DNA probes were about 30- to 40-fold more sensitive than the double-stranded DNA probes.